In a previous article in this series, Zulfiquar Bhutta outlined many of the key sociopolitical issues, both national and international, that currently affect the delivery of health care to children in developing countries. 1 The clear summary of our situation is that we are failing to provide even basic health care (both preventive and curative) that could reduce child mortality globally by more than half. 2 Paediatricians, who have perhaps in the past felt they were at the forefront of articulating and promoting a global health agenda, should be challenged by these conclusions. The successful ratification of the United Nations Convention on the Rights of the Child 3 that unequivocally target health was not a finishing line, a goal achieved, but rather a foundation for action. Therefore while researchers might have felt some satisfaction at successes in defining optimum treatment approaches, the pathways to delivering services were, and remain, far from clear. Progress is further complicated by the diverse conditions and obstacles that may be encountered worldwide. 
S
o what can be done? One of the difficulties in discussing global health is the implication that there are global solutions-if only we could purchase a handful of vitamins, micronutrients, and antibiotics for the world's children or invent a new vaccine then all would be well. At the very least such a view ignores the questions of who will deliver these life saving interventions and where, how will such people be trained and continuously supplied (and who is training the trainers), what should they do when a serious problem is encountered, and so on. Delivering health services anywhere in the world is complex, with the most peripheral processes affected by events at each intervening level up to the most central, highest levels of policy and provision. Current health systems also reflect past decisions, policies, and performance locally, nationally, and internationally, contributing to considerable variation in strengths and weaknesses. The result is that solutions must often be local and incremental. They also need to address the entire chain of roles required to deliver health care. Thus while primary care is critical and may ultimately yield the greatest reduction in child mortality, this may be best achieved with the support of an effectively functioning basic community or district hospital. It is these facilities and their role in improving global child health that I will focus on. As any data and insights are derived largely from the Kenyan context, this country is briefly introduced.
KENYA
In terms of development, Kenya, a country of 30 million people, occupies the middle ground economically in sub-Saharan Africa with a gross national income (GNI) of $360 per capita, roughly on a par with Bangladesh, slightly lower than India, and considerably lower than China (GNI $960). 4 What does this mean? For 60% of the population it means survival on an income of ,$2 (£1.15) a day, 4 with fewer than half of the people having access to safe sanitation or drinking water.
5 Rural and increasingly urban poverty and inequitable distribution of wealth are therefore among Kenya's major ''health'' problems, contributing to indicators showing that 1 in 9 live born babies will die before they are 5 years old (with a quarter of these deaths occurring in the neonatal period). Added to these traditional challenges for health systems it is now estimated that 100 000 children aged less than 15 are HIV infected, while 300 000 children have lost one or both parents to AIDS.
5
What resources are there to tackle these huge health problems? At present Kenya probably has 20-fold fewer doctors and 4 fold fewer hospital beds than the UK per head of population. 4 However, it would be incorrect to assume that major investment in new healthcare facilities or personnel alone would transform the health of Kenya's children. At present, in many areas one third of childhood deaths occur at home without any contact with formal healthcare services at all, another third occur at home having received primary care only within 48 hours of death, leaving the remaining third dying in hospital. 6 These statistics underline the need for effective healthcare interventions delivered at the household, community, and primary care levels. Care in small hospitals represents just the apex of the pyramid of primary care.
SMALL HOSPITALS: THEIR POTENTIAL TO ENHANCE CHILD SURVIVAL
District hospitals, often with 80-200 beds, may, by concentrating staff and resources, be able to offer aspects of life saving care that cannot be delivered efficiently at primary care level (examples are provided in table 1). If well run, it has been estimated that they may reduce child mortality in the area they serve by 44% compared with the absence of any hospital. 7 However, a more realistic scenario than comparing the presence and absence of hospital care would be to consider the possible impact of improving a poorly functioning facility. Very crude estimates suggest that lowering case fatality rates and thus inpatient mortality generally, or improving referral, or both at the district hospital level might reduce child mortality by 3-30% (fig 1) . Although actual case-mix and resources would be major influences on realising this potential, impacts may be comparable to or better than those of new vaccines. [8] [9] [10] Therefore, while hospital care is not an alternative to primary care, its complimentary functions should not be ignored. For example, insecticide treated bednets might reduce episodes of severe malaria in children by 50%, 11 an impressive impact, but still one that would leave tens of thousands of children annually requiring hospital treatment for severe malaria in Kenya.
I have emphasised two factors likely to be critical determinants of a hospital's impact (fig 1) : the ability to deliver effective care, and appropriate referral. Optimising treatment seems an achievable goal as only a handful of illnesses (malaria, pneumonia, diarrhoea/dehydration, meningitis, malnutrition, HIV/AIDS, severe neonatal infection or birth asphyxia, prematurity, or very low birth weight*) account for 80% or more of admissions and hospital deaths. However, survey work conducted internationally 12 and in 14 Kenyan hospitals in 2002 has identified some of the problems and difficulties in delivering care. 13 14 (Key findings are summarised in table 3.) Notable is the fact that children in small hospitals are frequently very severely ill, with 1 in 13 children admitted dying in Kenya (range 1 in 7 to 1 in 20), while at least 1 in 20 hospital deliveries result in either a stillbirth or a very early neonatal death. Care for such children is most often given by clinical staff with a three year diploma in medicine and/or nurses, and only rarely provided or supervised by a paediatrician.
A complete discussion of the barriers to referral and access to hospital care in developing countries is not possible here. However, key issues include distance to facilities, lack of money, lack of transport, local perceptions of disease causation (with preference for traditional forms of treatment for some disorders), and lack of faith in the quality and effectiveness of services. 15 16 Of these the last is conceivably the most subject to local control, while the others reflect more strongly system-wide attributes. In particular financial barriers are exacerbated by policies of levying charges for hospital care, costs that may consume a large fraction of entire household monthly incomes. 17 Despite emerging consensus that those most disadvantaged by these policies are the poor, they are still promoted by global financial institutions (such as the International Monetary Fund) as means to support government health care. 18 One might pessimistically conclude from this brief overview that Kenya and countries like it should cut their losses, concentrate on primary care, and worry about hospitals later. This policy of despair is, however, a mistake, representing a superficial solution to a series of complex problems. In this sense the arena of health is almost a microcosm of the much wider problems of development.
SMALL HOSPITALS THAT IMPROVE CHILD HEALTH: THE CHALLENGES
If our concern is maximising child survival, then a rational approach would be to pose the question of how best hospital services can help achieve this goal within a limited, relatively fixed resource boundary. Such thinking underlies the idea of concentrating on basic packages of services 19 -in one sense explicit rationing. Targeting those common diseases resulting in so much morbidity and mortality makes intuitive sense. One practical difficulty, however, with such a process of prioritisation is the need for accurate information to guide resource distribution. How much of which diseases are where? What are the most cost effective interventions? These are just some of the questions that need to be answered to prioritise service delivery. Such a rational approach also focuses primarily on efficiency. This aim can conflict with concern over equity, itself variously defined. Thus, should a fixed array of services be provided equally geographically? Should equality in health status be the goal? Or are policy makers correct to concentrate on the greatest health impact given the available resources (efficiency)? Different choices have different implications for cost effectiveness, access to care, and the health status of vulnerable groups. While there are no easy solutions, two points stand out. First, is the Improving referral to hospital of children currently dying in the community Improving both IP fatality and referral Improving inpatient fatality Figure 1 Potential impact on under 5 mortality of improving either district hospital inpatient fatality rates, or the success of referral to hospital, or both, measured at the community level.
critical role of accurate and accessible health information on a geographically and administratively relevant scale. Second, the need to empower the people affected by health policy decisions to be informed and involved in decision making, most obviously through some form of representative democracy. 20 If we accept for the present that effective care for children with the most common, serious diseases is at least a reasonable starting point for hospitals, then how should this be achieved? A standardised, minimum approach to clinical management-in other words establishing guidelines for care that reflect best practice given the available resources-seems a sensible first step. Such initiatives are hardly new, with examples in some developing countries spanning many years (for example, Papua New Guinea), and are encompassed in a generic, global strategy for developing countries promoted by WHO and UNICEF as part of Integrated Management of Childhood Illness (IMCI). 21 However, although seemingly obvious, even this basic step has yet to be taken in many developing (and developed) country settings.
Defining standard approaches to care will affect practice if health workers are aware of and use any guidelines produced and are equipped with the appropriate resources. Again while obvious, how to achieve this is proving far from straightforward, even in wealthy nations. Although clearly dissemination and training are the starting point, they are rarely, alone, adequate, 22 questioning the impact of the large sums spent by organisations that measure their effectiveness solely on the basis of how many people have attended their courses. If training and guidelines are to have an impact they must be provided within a context that enhances and promotes their use-within a health system that provides reminders, supportive supervision, feedback 23 and, perhaps, more formal quality assurance. 24 Even these approaches, primarily focused directly at the provider of care, are alone insufficient. Thus adequate resource allocation, effective regulation of healthcare delivery, clinical governance, and promoting a culture of trust and personal accountability 25 must be developed system-wide. The parallels with current health system goals Table 2 Potential impact on under 5 mortality of improving either district hospital inpatient fatality rates or the success of referral to hospital or both, measured at the community level
Assumptions
Effect size used to estimate reduction in under 5 mortality.
Improving impatient fatality 1 30% of all under 5 deaths occur in hospital but IP fatality is reduced to 90% of baseline 2 30% of all under 5 deaths occur in hospital but IP fatality is reduced to 80% of baseline 3 30% of all under 5 deaths occur in hospital but IP fatality is reduced to 70% of baseline 4 30% of all under 5 deaths occur in hospital but IP fatality is reduced to 60% of baseline Improving referral to hospital of children currently dying in the community 1 10% of the 70% of children previously dying outside hospital are instead successfully referred. IP fatality in this new group is very conservatively estimated to be as high as 30% (see note 2 below) 2 20% of the 70% of children previously dying outside hospital are instead successfully referred. IP fatality as above is very conservatively estimated at 30% in this new group 3 30% of the 70% of children previously dying outside hospital are instead successfully referred. IP fatality as above is very conservatively estimated at 30% in this new group 4 40% of the 70% of children previously dying outside hospital are instead successfully referred. IP fatality as above is very conservatively estimated at 30% in this new group
Improving both IP fatality and referral 2 Combined effect of both assumptions for IP fatality and referral labelled 2 3
Combined effect of both assumptions for IP fatality and referral labelled 3 4
Combined effect of both assumptions for IP fatality and referral labelled 4 Notes 1. There are likely to be major differences in the degree to which disease specific case fatality rates can be reduced, thus a hospital's case-mix will be a considerable influence on the potential for reducing overall inpatient mortality. 2. It is possible that children not currently referred differ from those easily referred-perhaps they are sicker (referral is not deemed worthwhile), or are in the terminal stages of chronic illness, or live much further away with the prospect that they will arrive in hospital with less chance of being saved.
3. An increase in the number of referrals may overload an already busy hospital, resulting in a lower quality of care and a lower than expected impact. Table 3 The performance of hospitals in delivering paediatric care in developing countries: a summary of some recent findings
Reference Findings
Nolan et al
12
No or ineffective triage for sick children arriving at hospital, resulting in potentially dangerous delays in initiating treatment Absence of basic, essential supplies for handling emergencies in ''walk-in'' areas of the hospital Indications of some inadequacy in care in 76% of admitted children Inadequate knowledge base of many health professionals for even common, serious childhood disorders English et al 13 14 Absence of paediatricians and doctors, limited numbers of nurses Basic resources often missing or inadequate, for example: Oxygen Blood for transfusion Phototherapy equipment Inhaled therapy for asthma Feeds for malnourished children or sick newborn infants Lack of access to or knowledge about modern case management approaches Basic laboratory investigations (e.g. examination of CSF) unavailable, of poor quality, or not used Serious dose errors for even commonly used drugs Inadequate/inappropriate use of intravenous fluids in wealthy nations are obvious. Although the technical complexity of care offered may be very different, the tools required for effective implementation of best practice care are much more closely related.
What factors hinder these apparently logical developments? The list of potential barriers to improving clinical care of children is long and I will highlight only a few. The most obvious and frequently cited system-wide difficulty is lack of money. However, often this is all that is said, the tacit implication being that large increases in health budgets will by themselves improve things. Clearly this is not necessarily the case unless the money is targeted, at least partly, to developing and supporting delivery and monitoring systems, including adequate information systems. Difficulties achieving this may reflect the forces at work in deciding how funds are used. Thus perhaps for the local political establishment and for donors the high profile purchase of life-saving drugs is considerably more attractive than tackling complex issues such as human resources and the organisation of care. This can be exacerbated by the often short term agendas of politicians and donors with the latter potentially able to undermine local autonomy, distort priorities, and slow as well as speed up the pace of policy development and implementation. 26 For example, it is quite possible that soon more hospitals in Kenya will be able to measure a CD4 count than perform basic microscopy and culture of CSF for meningitis.
At a national and local level a country's health workers are critical to any change in healthcare delivery. The severe shortage of personnel at all levels in developing country health systems has recently become a topic of increasing attention and concern.
27 Put quite simply change will not be possible until there are adequate pairs of hands to provide even basic care. Addressing this problem will require long term investment in training and expansion of budgets for personnel, the latter an anathema to the global financial institutions and thus to local Ministries of Finance. However, it also demands much improved human resource planning, workforce regulation (including transparent procedures for discipline and promotion that are consistently and fairly applied), and the dismantling of entrenched systems of patronage. These practical measures may be important at a wider level in improving the motivation of health workers and fostering their trust and confidence in a just health system. 25 More creative solutions may also be needed. Thus flexibility in clinical roles, for example devolving some traditionally medical tasks to clinical assistants or nurses or wider use of healthcare assistants, might help improve access to or quality of services. Motivation will also depend on adequate conditions within which to deliver high quality of care, and basic minimum standards demand continuous availability of a basic set of resources. For the small proportion of children admitted with complex diseases beyond the capacity of these resources, health workers must not be made to feel they personally have failed. Maintaining morale when children with ''treatable'' conditions, such as respiratory failure complicating bronchiolitis or Burkitt's lymphoma, die despite effective basic care is difficult but vital. In many moderately sized rural hospitals at least one child dies every day. Learning in a constructive way how care might be improved while providing support for those frustrated by feelings that children have been denied adequate care is a delicate but vital task. 28 
PAEDIATRICIANS
It is clear that improving care in small hospitals may require both additional financial support and the willingness and ability within a country to work towards defined goals. What role is there for paediatricians as advocates and actors for improving child survival as part of this process? Although discussing issues at a more global level, Zulfiquar Bhutta identified a critical requirement, leadership. 1 In most developing countries approximately half of the population is aged less than 15 years. Half of the population are thus politically silent and to some, therefore, irrelevant. Those with the greatest interest in a child's future, their parents or guardians, must be encouraged and helped to consider their present and future needs. Although the future may seem of little concern when there are daily difficulties in providing adequate food, shelter, and education, families, and perhaps particularly women, must themselves be empowered as advocates. Leadership is therefore not invested only in a few individuals but is required at all levels from the household upwards, albeit with somewhat different demands, and paediatricians must lend their weight to these efforts.
While paediatricians appear naturally to occupy the leadership ground within the formal healthcare system, they should be encouraged to reflect on their real ability to undertake this role. Within the government health systems in many developing countries, paediatricians do not provide primary care, and even at the hospital level are often only found in large urban centres. As highly trained professionals, paediatricians understandably desire to practice the advanced skills they have learned and, in common with comparable professional groups, are frequently and understandably pursuing an income commensurate with their professional and social status. It is therefore naive to expect them to consider working for poor government salaries in often remote rural locations with few social amenities. This is a situation likely to persist for many years in Kenya where only 10 paediatricians a year graduate (although individuals who do offer this service deserve great respect and should be actively supported). It is obvious therefore that the interests of urban paediatricians and child health more generally can easily conflict and leaders must strive for an appropriate balance (consider the government purchase of neonatal ventilators for a national hospital).
Thus, promoting the development of paediatrics as a skilled, clinical discipline with appropriate sub-specialisation may help satisfy the aspirational component of development, prevent stagnation, allow developing country paediatricians to interact on an equal footing with colleagues internationally and, probably most importantly, help retain motivated, enthusiastic practitioners and teachers. International support for development in this area remains important. However, if this is the only area in which paediatrics in developing countries flourishes, it risks becoming irrelevant to the health of most children. Where paediatrics is primarily an urban, technical profession, there may therefore be a need now to foster actively alliances with alternative professional or civil groups able to share the role of advocating more broadly for child health.
Priority should also be given to developing paediatricians who take on a responsibility for the delivery of basic but effective systems of care. To achieve this we (internationally) need to counter pervasive views that such roles are somehow academically less worthy. Those who lead these areas should have the same status as sub-specialists in highly technical disciplines and be treated equally financially. International paediatric bodies, including the Royal College, can do much to help by recognising such groups and supporting initiatives aimed at improving the quality of health systems at all levels in developing countries. As the overwhelming majority of care for sick children is provided by people without specialist paediatric knowledge, the task of developing innovative solutions to promote child health is one of the real challenges facing this class of paediatricians. Working with local, facility based advocates may be helpful, but currently support for this type of outreach is almost non-existent. Although developments in information technology should, in theory, make communicating and supporting scattered and often somewhat isolated advocates much easier, in practice this remains an empty promise in most African settings at least. Even large government teaching and provincial hospitals in many African countries have no institutional access to email or the internet.
The implication of many of the views I have presented is, I hope, obvious. Improving child survival in many developing countries will depend on the actions of the major global economies and the actions of institutions, communities, and individuals nationally. The former through pursuing the health related Millennium Development Goals 29 and in creating a fairer global economy. 30 Without local engagement, however, it is likely that little will be achieved. Sadly in many countries institutions important to child health (such as universities, clinical training schools, and professional or civil associations) are weak, being very poorly resourced in terms of manpower and facilities. Building credible, local institutions that can unlock the potential of expert, influential, local personnel is a key task that rarely attracts adequate support. Yet without such local champions, progress towards child survival risks being undermined by competing priorities or sidelined as another ''donor priority''. Such institutions are also a fundamental step in the development of a truly independent, national capacity to set priorities for and deliver high quality child health care, surely the ultimate aim.
Therefore, just as developing country paediatricians may have to be innovative to support the children they are in one sense answerable to, the same is true of paediatricians internationally. We must be committed for the long term, aim to build national capacities, nurturing strengths as they emerge, even if they are from non-traditional quarters, be actively engaged in efforts that help countries keep their most valuable human resources, and be in the forefront of efforts to use global resources responsibly in the interests of all children.
